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Euler-Maruyama [5], [6], $[9]-[16],$ $[19],$ $[21]$
. Euler-Maruyama $L^{-\ovalbox{\tt\small REJECT}}$













1 (3 ) M (2 ) A\sim E 5




D) $f(x$) $=1+x^{32}+X^{521},\sigma=n=32$ $\mathrm{M}$
E) $f(x)=1+x^{273}+x^{607},b=23,\sigma=512$ $\mathrm{M}$
1032 1998 21-45 21
2 – 8
.




5) (run test) .
6) (permutation test)
7) $d^{2}-$ ( $d^{2}$ -test)
$-$. .
8) (combination test)
3 1 5 $=$ $=$.
. $[]$ $\mathrm{T}\mathrm{u}\mathrm{r}\mathrm{b}\circ \mathrm{C}++\mathrm{V}\mathrm{e}\mathrm{r}5$ . OJ



















(hnear congruential method) .
$X_{i}=aX_{i1}-+C$ $(\mathrm{m}\mathrm{o}\mathrm{d}M)$ (1.1)
$0$ $M-1$ ($=\mathrm{R}\mathrm{A}\mathrm{N}\mathrm{D}-^{\mathrm{M}}\mathrm{A}\mathrm{X}^{1)}$ .
1ANSI $\mathrm{C}$ rand$()$ RAND-MAX
22
$M>0$ (modulus)
$\bullet$ $a\geq 0$ (multiplier)
$c$ (increment) $\{$ c=0 ‘ .
c\neq 0
[0,1) – $\langle u_{i}\rangle$ .
$u_{i}=X_{i}/M$ (1.2)
$\langle X_{i}\rangle$ $M,a,c$ . $M$ $2^{b}(b$
)
$M=2^{b}$ $\langle X_{i}\rangle$ . $a,c$
$\langle X_{i}\rangle$ (Knuth (1981)).
1. 1 \theta Dnj \sim aM \nearrow L\leftarrow O\swarrow +
$i)$ $cX\grave{s}M\text{ }$ ’ |/ .
$ii)a-1’\emptyset\grave{\mathrm{J}}_{\text{ }}\backslash$ $M$ $p$ p .
iii) $M_{/}\emptyset\grave{\mathrm{J}}^{\backslash }\mathit{4}$ vi \mu ‘‘ $a-1$ 4 P .
$c=0$ $M$ . $M$
.
1.2 L l I P@WB$\sqrt$ H $L$ $\not\simeq_{t}\emptyset\grave{\mathrm{J}}\ovalbox{\tt\small REJECT}\backslash$ .
$i)$ $M=2^{b}(b\geq 4)$ N ff/j $M/4$ $P_{\text{ }}$
$a(\mathrm{m}\mathrm{o}\mathrm{d} 8)=3\ovalbox{\tt\small REJECT}\nearrow-arrow\sqrt X5$
$X_{\text{ }}$ \Delta f m 76.
$ii)$ $M\chi_{\grave{\mathrm{J}}^{\backslash }}\mathit{2}x$ I p I $L$ A) \theta l m f IJp $-1$ $P_{\text{ }}$ j2
$\text{ }\ell x_{\backslash }X_{0}\neq 0$ $\text{ }p$ $-1$ at \rho I 4q $\sqrt$ i‘f $L$
$a^{p-1/q}\neq 1$ $(\mathrm{m}\mathrm{o}\mathrm{d} p)$
$\chi_{\grave{\mathrm{J}}}\backslash \ovalbox{\tt\small REJECT}$ 6.
A.
$\mathrm{C}$ unsigned long int 32 . 32




$a=1664525$ ( 1 10) H.WLewis






$a=7^{5}=16807$ ( 1 3), $M=2^{31}-1=2147483647$
$\mathrm{C}$ long int 32
Schrage . .
$0$ $2^{31}-2$ .
Schrage . $M$ .
$M=aq+r$ , $q=[M/a],$ $r=M(\mathrm{m}\mathrm{o}\mathrm{d} a)$ (1.5)




$a\{X(\mathrm{m}\mathrm{o}\mathrm{d} q)\}-r[X/q\iota$ $aX(\mathrm{m}\mathrm{o}\mathrm{d} M)\geq 0$
$a\{X(\mathrm{m}\mathrm{o}\mathrm{d} q)\}-r1X/q1+M,$ $aX(\mathrm{m}\mathrm{o}\mathrm{d} M)<0$
(1.6)
C. $X_{i}=65539xi-1$ (3 )
(1.4) $a=65539$ .
(1.1) 1 . $k$






$\nu_{k}=$ mln$\{\sqrt{S_{1}^{2}+S_{2}^{2}++S_{k}^{2}}|s_{1}+as_{2^{+\cdots+a^{k}s_{k}}}-1=0$ (mod $M$) $|$ , (1.7)
. Knuth (1981)
$\log_{2k}\gamma\geq 30/k$ $(2\leq k\leq 6)$ (1.8)
. $k=2,3,4,5,6$ 15,10,75,6,5
.
$a$ 1.1, 1.2 . 1
$a=65539$ ( 1 1) 3 3.4
. $a=65539$ 3











M “M ” .
. “ (1989) ” .
$\mathrm{M}$ ( )
M (maximum length linearly recurring sequence)
.
$a_{i}=c_{1}a_{i-1}+c_{2i-2}a+\cdots+C_{p}a_{\ddagger}.-p$ (mod2) (1.9)
2 ( $0$ 1) M
. $a_{0},a_{1},\cdots,a_{p-}1$ $0$ . $c_{1},c_{2’ p}\ldots,c$
GF(2)
$f(x)=1+c_{1}x+c_{2}x^{2}+\cdots+c_{p}X^{p}$ (1.10)
. M $I=2^{p}-1$ .
$\mathrm{M}$
i) $k$ $\langle(a_{i},a_{i+1},\cdots,a_{i}-1)+k\rangle$ 1
1 . $\langle a_{i}\rangle$ 1 1 2$p-1$ $0$
2 $p-1-1$ . $P$ 1 $0$ 1
.
\"u) 1 $l(1\leq l\leq p-2$) 1 $0$ 2 $p-l-2$ .
$\mathrm{P}\mathrm{r}\{\lim_{parrow\infty}(\frac{ }t+\iota \text{ ^{}\backslash }1\ovalbox{\tt\small REJECT} \mathit{0})\{\ovalbox{\tt\small REJECT} \text{ }{\text{ }f\sigma)^{\backslash }\text{ }\sigma)l\ovalbox{\tt\small REJECT} \text{ }})=’ 2p-l-3/_{2^{p-}}\iota-2=1/_{2}\}=!$




$-1/I$, $s\neq 0(\mathrm{m}\mathrm{o}\mathrm{d} I)$
(1.11)
i) . ii) $\text{ }\mathrm{i}\mathrm{i}\mathrm{i}$) M .
$\mathrm{M}$
M M $\langle a_{i}\rangle$ $b(b\geq 2)$ 2 .
$X_{i}=aa\cdots ai+\tau_{1}i+\tau 2i+\mathrm{r}_{\iota}$ (2 ) (1.12)
$\tau_{1},\tau_{2},\cdots,$ $\mathcal{T}_{b}$ .




. 1 GFSR (generalized feedback shifC register




14 $\ovalbox{\tt\small REJECT} \text{ }\langle Xi\rangle$ [$\xi$ $f\iota \text{ }k$ $h$ \nu / $\langle(X_{i},X\cdots,X)i+1’ i+k-1\rangle$ 1 ff
$(1\leq i\leq 2^{p}-1)$ \Delta i^‘‘\nearrow $\mathrm{A}\text{ }\triangleright \text{ }2^{p^{-}b}k-1\Pi\Pi\backslash$ /\sim 2 $\ell\Phi \text{ }b$ “\nearrow $k\mathit{2}J\text{ }$ X h \nu 2 $p-kb$
$\mathit{1}\Pi\supset\not\leq$.
$M\ovalbox{\tt\small REJECT}_{\backslash :^{F}}/\text{ }\ovalbox{\tt\small REJECT} \mathscr{F}\langle X_{i}\rangle\sqrt \mathit{1}k\ovalbox{\tt\small REJECT}$ fft6.




\tau M $\langle a_{i}\rangle$ $I$




$y_{i}=a_{\dot{\alpha}}a\dot{\alpha}+1a\cdots a_{\dot{\infty}}\dot{\Phi}+2+b-\iota$ (2 )
. $\langle x_{i}(f;\tau)\rangle$ $\langle y_{i}(f;\sigma)\rangle$ .
. .
1. 5 $\sigma\in C_{g},$ $\tau\in C_{h}2$ $\ell X_{\text{ }^{}\backslash }$
$\langle x_{i}(f_{0}$ ; $\tau)\rangle\equiv\langle y_{i}(f_{h}$ ; $\tau^{-1}))$ ,
(1.17)
$\langle y_{i}(f_{0};\sigma)\rangle\equiv\langle x_{i}(f_{g}$ ; $\sigma^{-})1\rangle$




1 $\oplus$ (exclusive OR)
2 $C$ $f$ $C$
27
i) 32 2 $X_{0},X_{1},\cdots,X15$
.
ii) $X_{16}$ 9 i) .
.
$X_{1\epsilon}=(R^{9}’ X_{0}\oplus X_{15})+X_{1\epsilon}$ 9
iii) $xx,\cdots,x17’ 1\epsilon 520$ $X_{i}=M^{32}((L23X+R^{9}-17i-1\text{\’{o}})i\oplus XX)i-1$ .
iv) $X_{0},X_{1},\cdots,xs20$ $X_{\mathrm{i}}=X_{i-32}\oplus X_{i-521}$
M $\langle X_{i})$ .
E. $f(x)=1+X^{2}+x^{6},b7307=23,\sigma=512$ $\mathrm{M}$
$b’$ $(1\leq b’\leq b$) $[p/b’]\text{ _{ }}$
. – .
i) $\langle y_{i}’(f;32)\rangle$ $(0\leq i\leq 606)$ 23
$Y_{i}^{n}(0\leq i\leq 606)$ .
ii) $Y_{i}’=Y_{i-2}’73\oplus \mathrm{Y}_{i-\epsilon}^{\hslash}07$ $\mathrm{Y}_{i}’(607\leq i\leq 16\mathrm{X}606)$ .




$\frac{rightarrow}{\sim}$ (BoX- uller method)
$[0,1)$ 2 – $u_{i},u_{i+1}$ 2 $z_{i},z_{i1}+$
.
$z_{\mathrm{i}}=\sqrt{-2\log u_{i}}\cos(2m_{i+1})$, $z_{i+1}=\sqrt{-2\log u_{i}}\sin(2[][] u_{i+1})$ (1.18)
Marsaglia .
(Marsagl $\mathrm{i}$ a method)
$\cos\theta=v_{i}/\sqrt{R},\sin\theta=v_{i+1}/\sqrt{R}$ (1.19)
– $u_{i},u_{i+1}$
– $(V_{i’ i+1}V)$ . $R=v_{i}^{2}+\mathcal{V}_{i+1}2$ –
$(V_{i’ i+1}V)$ 6 $(0,2\pi)$ .
.
i) $u_{i},u_{i+1}$ $V_{i}arrow 2u_{i}-1,vi+1arrow 2u_{i+1}-1$ .
28
ii) $Rarrow v_{i}^{22}+v_{i+\mathrm{l}}$ .
iii) $R_{-\geq}1$ i) .








. $u_{i}$ [0,1) –
$U_{i}$ $u_{i}$ 10 1 .
( )
n u ’ul’...,un –
. $l$ (
) $[a_{0},a_{1}),[a\iota’ a$ )$2’\ldots,[a_{l-1},a)\iota$
$f_{1},f_{2},\cdots,f_{l}$ . 1
.
1 [\rho -7xA 1000 A
.












$f_{i}$ $F_{i}$ $\chi_{0}^{2}$ . $\chi_{0}^{2}$
H . $F_{i}$





$x_{1},x_{2},\cdots x_{n}$ (empirical distribution) $F_{n}(x)$ .
$F_{n}(x)= \frac{1}{n}\dagger X\leq xi$ } (2.3)
K-S $F_{n}(x)$ $F(x)$ .
$K_{n}^{+}= \sqrt{n}\max(F_{n}(x)-F(x))$, $K_{n}^{-}= \sqrt{n}\max(F(X)-F_{n}(X))$ (2.4)
$K_{n}^{+}$ $F(x)$ $F_{n}(x)$ $K_{n}^{-}$ $F(x)$ $F_{n}(x)$
. $F_{n}(x)$ $1/n$ $F(b)-F(a)=1/n$
$[a,b)$ $x_{i}$ $\{i/n-F(X)i\}$ $\{F(x_{i})-i/n\}$
.
i) $i=0,k=0,D^{-}=0,D^{+}=0$ .
\"u) $karrow k+1$ $k=n$ vii) .
iii) $n_{k}=0$ ii) . ( $n_{k}$ $k$ )
iv) $D^{-} arrow\max(D^{-},$($F(X_{k})$ $-i/n$)$)$
v) $iarrow i+n_{k}$
vi) $D^{+} arrow\max(D^{+},(i/n-F(X_{k})\text{ }))\text{ _{ }}\mathrm{i}\mathrm{i})$ .
vii) $K_{n}^{+}arrow\sqrt{n}D^{+},K_{n}^{-}arrow\sqrt{n}D^{-}$ .
30
2 ( (ser $\mathrm{i}$ al test))
$(0,1$] 1 1 $(u_{2i} ,u_{2i+1}),0\leq i<n$
. 2 1 2
. $d\cross d$
$:\lambda$
$n_{i}(1\leq i\leq d2)$ . 2 $l=d^{2}$ $1/d^{2}$
. $d^{2}-1$ . $d$ $n>5d^{2}$ .
3 4 3
.
(poker test) ( (part $\mathrm{i}\mathrm{t}\mathrm{i}$ on test))
5 $(U_{5i},U_{5}\cdots,U_{5i4}i+1’+),0\leq i<n$ 7
5 2 .
abcde ( )
aabcd $(*_{\text{ }}\mathrm{f}1\text{ })$





$\mathrm{J}.\mathrm{C}$ .Butcher . 5
.
5 ( )
4 ( 1 )
3 ( 2 3 )
2 (3 4 )
1 (5 )
.
. $k$ ( $(0,1,\cdots,d-1)$ )
$n$ $r$ $k$ . 2 $r$
$P_{r}= \frac{d(d-1)(d-2)\cdots(d-\gamma+1)}{d^{k}}$ (2.5)
. 1 5 5 $P_{r}$ 5 n 1000
$F_{r}$ . . $r=1,2$












i) $co\dot{u}nt1l]arrow 0(0\leq l<30),darrow U_{0},i=-1,S=^{\mathrm{o}}$ . $s$
.
ii) $l$ $\mathit{1}arrow 0$
i\"u) $iarrow i+1_{\text{ }}$ O.ld $\leq u_{i}<0.1d+().1$ $i=4999$ v) .
iv) $\mathit{1}arrow l+1$ ii) .
v) $sarrow s+1$ $l\geq 30$ $Counf1^{3}0$] $arrow counf[301+1$
$count[l]arrow count[l]+1$ .
vi) $i<4999$ ii) .
vii) 3 14 2 .




0.0729 0.06561 0.059049 0.0531441
8 9 $\underline{10\sim 14}\underline{15\sim 19 }20\sim 24$ $\underline{25\sim 29}$ 30





. “ (runs down) .
(2.7) 3 2 1 2
. . $n$
32
( $n$ 1 ) $l$ $r_{l}$
$E(r_{l})$






$\underline{\iota}_{n+}\underline{2}$ $–n+-\underline{5}\underline{1}$ $\underline{11}\underline{7}n+$ $—-n+–\underline{19}\underline{47}$ $—\underline{29}\underline{13}-n+---$ $-\cdot-\underline{1}\underline{29}n+---$





2 5 6 .
IIIDFIJ (permutat $i$ on test)
$k$ $(u_{ki+1},u.\cdots,u)h+2’ ki+k’ i0\leq<n$ .
$k|$ . $k=4$
$u_{4i+1}<u_{4i+2}<u_{4i+3}<uu4i+4’ 4i+1<u4i+2<u_{4i+4}<u_{4i+3},\cdots$ , $u<u<4i+44i+34i+u2<u_{4i+1}$ 24
. 24 23 2 .
$1/k$ ! .
$d^{2}-$ $(d^{2}-\mathrm{t}\mathrm{e}\mathrm{s}\mathrm{t})$
2 2 $(u,u4i4i+1),(uu)4i+2’ 4i+3’ 0\leq i<n$ 2 $d$ $d^{2}$
( (1878)).
$\mathrm{R}\{ff\leq\alpha^{2}\}=$ (2.10)
$\alpha^{2}$ 11 2 .
33
(comb $\mathrm{i}\mathrm{n}\mathrm{a}\mathrm{t}\mathrm{i}$ on test)






\"u) $larrow 0,karrow k+1$
iii) $0\leq u_{i}<0.5$ $larrow l+1$ 10 .
iv) l>O l\leftarrow l-l
v) $\mathit{1}=9$ $\mathit{1}=8$ .
vi) $count[l]arrow count[l]+1$
vii) $k<10\mathrm{o}\mathrm{o}$ ii) .













– Euler $\{Z_{n}(t), 0\leq t\leq 1\}$ .
$Z_{n}(t)=^{x}0+ \int_{0}^{t}\mu_{n}(u)du+\int_{0}^{t}\sigma_{n}(u)dB(u),$ $0\leq t\leq 1$ , (3.2)
$\mu_{n}(u)=\mu(\frac{k}{n},X_{k})$ , $\frac{k}{n}\leq t<\frac{k+1}{n}$ , $k=0,1,\cdots,n-1$,
$\sigma_{n}(u)=\sigma(\frac{k}{n},X_{k})$ , $\frac{k}{n}\leq t<\frac{k+1}{n}$ , $k=0,1,\cdots,n-1$,
$\{$
$x_{0}=X_{0}$ ,
$x_{k}=X_{0}+ \sum_{=j\iota}^{k}\mu(\frac{j-1}{n},x_{j1}-)/n+\sum_{j=1}^{k}\sigma(_{\frac{j-1}{n},x}j-1)\eta_{j}$ , $k=1,2,\cdots,n$ ,
$\eta_{k}=B(\frac{k}{n})-B(_{\frac{k-1}{n}})$ , $k=1,2,\cdots,n$ .
$X$ $Z_{n}$ Gihman-Skorohod (1979) $\text{ }$ Shimizu (1984). Kanagawa (1988)
$Z_{n}(t)$ $P$ .
3. 1 fE O $\leq s,t\leq 1$, $x,y\in R$ $\sqrt$ ’ 1
$|\mu(t,X)-\mu(S,y)|2+|\sigma(t,x)-\sigma(s,x)|^{2}\leq L_{1}(|x-y|2+|t-S|^{2})$, (3.3)
$|\mu(t,x)\sigma(s,x)|^{2}\leq L_{2}$ , (3.4)
$\nearrow^{\backslash }\prime L\backslash ,L_{1}\mathit{2}L_{2}\sqrt \mathcal{I}_{1}s,t,x,y$ T 6. p $\geq 2\ell_{c}^{\approx_{\mathcal{D}}}\nu \mathrm{t}$
$E(_{0\leq} \max_{t\leq 1}|x(t)-Z(nt)|^{p})=O[n^{-\frac{P}{2}})$, $(narrow\infty)$ . (3.5)
Faure (1990) ( 3.4 ) . Kohatsu-Higa (1996)




(1992) Kloeden.Platen-Schurz (1994) .
35
iZ $-\ovalbox{\tt\small REJECT}$
$Z_{n}(t$) $X_{n}=\{X_{n}(f),0\leq f<1\}$ .




3. 2 $g\ovalbox{\tt\small REJECT}_{\mathit{3}.\mathit{1}}$ O \mbox{\boldmath $\gamma$}\neq $F$ $\not\in_{J}^{arrow}\Leftrightarrow cDp\geq 2k1XC\mathrm{A}^{\theta}\mathcal{E}>^{p}/2\sqrt \text{ }\ovalbox{\tt\small REJECT}_{\backslash }L$
$E(_{0\leq t\leq} \max_{\iota}|x(t)-X(nt)|^{p})=o(n^{\frac{p}{2}}(\log n)^{\mathcal{E}})$, $(narrow\infty)$ . (3.7)








$X(t\rangle$ $=0.1 \exp\{B(t)-\frac{t}{2}\}$ (3.9)
. $\mathrm{S}\mathrm{D}\mathrm{E}$ Euler-Maruyama $X_{N}=\{X_{N}(t),0\leq t\leq\iota\}$ 1
. $N=1600_{\text{ }}$ $1000_{\text{ }}$ $X_{0}=0.1$ .




$x_{k}=x_{0}+ \sum x-zki1\dot{i}/40$ ,
$i=1$





2 $C \wedge\int\cdot F\text{ }-\Delta\overline{f}(x)$ 3
$\mathrm{O}\cdot’ \mathrm{O}\cdot’ \mathrm{O}\cdot 0\cdot’ 0\cdot’ 0\cdot 0\cdot’ \mathrm{O}\cdot 0\cdot \mathrm{O}\cdot \mathrm{O}\mathrm{O}^{\mathrm{O}^{\not\in}\tau\iota \mathrm{b}}\mathrm{O}\mathrm{o}^{\ltimes^{\tau}}\mathrm{o}^{\mathrm{e}\mathrm{o}}4,,<)\mathrm{O}^{\mathrm{t}}\backslash \backslash ^{(}\backslash <\triangleleft\supset\triangleleft\ltimes \mathrm{t}\mathrm{t}(\text{\‘{o}}‘ \mathrm{O}^{T,\tau}<_{3}\backslash \backslash \iota 0^{\mathrm{q},\iota \mathrm{b}^{\ltimes}}\mathfrak{q}_{r},’\triangleright\ltimes \mathrm{t}\mathrm{q}rr\triangleright\sim^{<,.\triangleleft}\mathrm{t}’.T,<3\mathrm{o}\mathrm{o}\mathrm{o}C\mathrm{b}^{\mathrm{O}}\mathrm{o}^{\mathrm{b}}\mathrm{o}\prime^{\zeta}\iota’$
.
$\overline{f}(x)$ Euler-Maruyama 1 1000
$t=1$ $[0,0.01),[0.01,0.02),\cdots[\mathrm{o}.99,1)$
. ( 1000 1600000






E) $f(x)=1+x^{2}+X,b73\text{\’{o}} 07=23,\sigma=512$ $\mathrm{M}$
$X(1)$ $f(x)$ lJ .
$f(x)= \frac{1}{\sqrt{2\pi}x}\exp[-\frac{1}{2}\{0.5+\log(10_{\mathrm{X})}\}^{2}],$ $0\leq x<\infty$ (3.11)
$\overline{f}(x)$ $f(x)$ 4 .
1) $\overline{f}(x)$ $f(x\rangle$ 2
ii) $\overline{f}(x)$ $f(x)$
iii) $\overline{f}(x)$ $f(x)$ 2
iv) $\overline{f}(x)$ $f(x)$
.
i) 3 0.005,0015,0 .025, $\cdots,0.995$ $\overline{f}(x)$ $f(x)$ 2
. $X(1)$ $f(x)\mathrm{B}\mathrm{a}$
.
ii) i) 0.005,0015,0.025, $\cdots,0.995$ $\overline{f}(x)$ $f(x)$
. 4 0.225 0.85 .
37
$\ovalbox{\tt\small REJECT} S$ $gfflE/_{arrow}^{-}\hslash^{\backslash }/f\epsilon\overline{f}(x)$ f $(x\rangle$ t 1 A g \sim E $SS$)
$0\cdot’ \mathrm{o}^{\mathrm{o}^{\tau}}\mathrm{O}\cdot \mathrm{Q}\circ^{\mathrm{o}^{\triangleleft}.\nu \mathrm{b}}\mathrm{q}\mathrm{o}\mathrm{o}’ 0\backslash ^{\mathrm{O}.\nu^{\supset}.\ltimes 0^{\triangleleft}\ltimes \mathrm{b}^{\langle}\mathrm{Q}\mathrm{t}\iota}\ltimes^{\mathrm{s}.)}\mathrm{t}\mathrm{f}‘,\mathrm{t}\triangleleft \mathrm{O}\cdot \mathrm{O}\cdot \mathrm{O}^{\backslash }\triangleleft \mathrm{t}<," \mathrm{S}3‘)‘’.\mathrm{q}‘ \mathrm{s}\mathrm{t}\mathrm{O}^{\backslash }\mathrm{O}\cdot \mathrm{O}\backslash ^{\mathrm{b}^{\triangleleft,.<}}\backslash ^{\mathrm{b}}\mathrm{O}\mathrm{o}C\triangleright(\nu^{\iota^{)}\mathrm{q}}\mathrm{O}\mathrm{o}\mathrm{O}\mathrm{o}r\triangleright \mathrm{v}\iota\prime \mathrm{b}\mathrm{q}\mathrm{b}\mathrm{O}\cdot 0^{\tau}\cdot\phi$
iii) $[O,0.01),[\mathrm{o}.01,0.02$), $\cdots[\mathrm{o}.49,O.5$) $\overline{f}(x)$ $f(x)$
2 .
iv) $[0,0.01$), $[\mathrm{o}.O1,\mathrm{o}.02$), $\cdots[0.49,\mathrm{o}.5$) $\overline{f}(x)$ $f(x$)
. 5 [0.09.0.10) $0.01$
.
$\ovalbox{\tt\small REJECT} \mathit{4}$ $\ovalbox{\tt\small REJECT}$ I\mbox{\boldmath $\sigma$} /f $\overline{f}(x)$ $f(x)$ nfiL h a a A‘ E27)
0.010.$030.050.070.090.110.\iota s\mathrm{o}.150.170.190.210.230.250.270.290.3\mathrm{t}0.330.350.370.390.410.430.450.470.49$
$0.0025\text{ }\mathrm{o}.005\text{ }0.01_{\backslash }0.02$ .
1
5 A iii) 2
. 1\sim 39 1\sim
999 . $\overline{f}(x)$ $f(x)$ .
38
$\ovalbox{\tt\small REJECT} \mathit{5}$ $j$ W 2 L\sim \not\equiv






$\ovalbox{\tt\small REJECT} \mathit{6}\mathrm{f}l\text{ }E^{\chi_{\grave{1}\mathit{9}}\text{ }}\backslash \text{ }\overline{f}(x)\xi f(X)(\ovalbox{\tt\small REJECT}\gamma zJ\mathit{5}l\text{ }A. \mathit{5}l\text{ }E\mathit{9})$





















$\mathrm{A}\sim \mathrm{E}$ 5 500 1600000 –
8 . 1 1000
1 1600 2 . 2
[0,1) 10 ( 132) .
$r=9$ $\alpha=0.05,0.1,0.2$ 3 .
8 1 1600 1 . 5%
100 5 .
8 - ( \check - 10
$\mathrm{U}$ $1\mathrm{U}$ ZU $S\cup$ $4\mathrm{U}$ $3\mathrm{U}$ U $/\mathrm{U}$ $8\mathrm{U}$ $9\mathrm{U}$ 1UU 1 $1\mathrm{U}$ ( )
40
3 (Kolmogorov-Smirnov)
2 2 2 K-S
. $r$ 2 (Wilson-Hiferty
) $=_{-}-\ovalbox{\tt\small REJECT}$ ( (1989)).
$z_{\gamma}= \sqrt{\frac{9\gamma}{2}}\{(\frac{\chi^{2}}{\gamma})^{1/}3-1+\frac{2}{9\gamma}\}$ (3.12)
Hastings . 8
$\iota-\ovalbox{\tt\small REJECT}$ 2 .
$\phi(z)=1-/12(1+d_{1}z+d_{2}z^{2}+d_{3}z^{3}+d_{4}z^{4}+d_{5}z^{5}+d_{\text{\’{o}}}z^{6})^{-16},z\geq 0$
$d_{1}$ $=0.049$8673470 , $d_{4}=$ 0.0000380036 , $d_{2}=$ 0.0211410061 (3.13)
$d_{5}=$ 0.0000488906 , $d_{3}=$ 0.0032776263 $d_{6}=$ 0.0000053830
29I / 2 \check W I $(Rge_{I\mathrm{r}\mathit{9})}$
2 $\cdot 3$
$7_{\text{ }}8$ 5 . 1




l u= g I $(a’)\cross\ovalbox{\tt\small REJECT} \text{ }$ (3.14)
7 1 $0.05$ 1600000 1600
80 .











9 l I \tilde QM\ell ($K^{-}S$ s)






$Ft\mathrm{O}$ I ${ }$ \not\supset F\not\supset l f-- Ub\mbox{\boldmath $\pi$} A) \mbox{\boldmath $\kappa$}
5 . $7_{\text{ }}8$
$\mathrm{C}$ .





$\mathrm{f}\backslash arrow+arrow\ovalbox{\tt\small REJECT}$ $\mathrm{z}\ovalbox{\tt\small REJECT}$ u; $/\cap \mathrm{L}’\cap\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} f=\mathrm{b}-\tau\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$ $\star \mathrm{J}\eta \mathrm{t}arrow\nearrow$ ) $\ovalbox{\tt\small REJECT}$
$\mathrm{S}\mathrm{D}\mathrm{E}$
1) $\overline{f}(x)$ $f(x)$ 2
ii) $\overline{f}(x)$ $f(x)$
iii) $\overline{f}(x)$ $f(x)$ 2
43
iv) $\overline{f}(x)$ $f(x)$




. $7_{\text{ }}$ 8
$\mathrm{M}$ .
1. ( 1989) .
2. $=-$ ( 1994) .
3. ( 1978)
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